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Calibrating color 
vision
Michael A. Webster
Why do some colors look 
special? Color vision is our 
ability to distinguish the spectral 
characteristics of light. Wavelength 
varies continuously, yet we perceive 
spectra in terms of a small number 
of dimensions anchored by salient 
landmarks. These dimensions define 
a color space, within which colors 
appear to vary in hue (direction) 
or saturation (distance) relative to 
a neutral gray (Figure 1). Coding 
relative to a norm may reflect a 
general strategy in perception. For 
example, individual faces may be 
judged by how they differ from a 
neutral or average face. Any hue can 
be decomposed into a mixture of the 
perceptually pure hues red, green, 
blue or yellow (for example, orange 
looks like a combination of red and 
yellow). However, no light looks 
both red and green, or both blue 
and yellow, suggesting that these 
hues reflect opposite poles of two 
opponent dimensions, in the same 
way that light and dark are opposing 
aspects of brightness.
Conventional models of color vision 
assume that perceptual opponency 
is mirrored by neural opponency, and 
that the primary hues look unique 
because they represent unique states 
in the neural code. For example, 
a ‘red versus green’ cell might 
be inhibited by one type of cone 
receptor while excited by another 
(Figure 1), and we might see pure 
blue or yellow at the wavelengths 
that precisely balance or null the 
antagonistic inputs to the red–green 
mechanisms. Color opponency in 
single cells is well established. Yet 
the tuning characteristics of these 
cells do not match the red–green 
and blue–yellow dimensions of 
color appearance. This has raised 
the possibility that the reason some 
colors look special is not because 
of how we are built, but because of 
how the world is built. For example, 
blue and yellow may look prominent 
because they describe how daylight 
Quick guidebeen at a useful scale for scientific 
studies, bathymetry experts say 
that the public’s ability to access 
such information about the oceans 
will allow them to gain a better 
understanding and will impact on 
their perceptions of this major part 
of our planet.
Along with subterranean 
maps, the new site will also 
include environmental data 
that will help users gather 
more data about climate 
change
Along with subterranean maps, 
the new site will also include 
environmental data that will help 
users gather more data on climate 
change. “In discussions about 
climate change, the world’s oceans 
are often overlooked despite being 
an integral part of the issue. About 
one third of the carbon dioxide that 
we emit into the atmosphere ends 
up in the oceans,” says Schmidt.
It was no coincidence that 
Al Gore, former vice president 
and environmental campaigner, 
was present at the launch in San 
Francisco.
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The highly popular Google Earth, 
which provides a vast array of 
images of details of the planet’s 
surface for users, has been 
extended this month to include 
ocean images that will allow 
exploration of many dramatic 
underwater features. Google Ocean 
will also include videos of marine 
life and watch unseen footage 
of historic ocean expeditions. 
“Biodiversity loss in our oceans 
in the next 20–30 years will be 
roughly equivalent to losing an 
entire Amazon rainforest, but it goes 
unnoticed because we can’t see it,” 
says Google chief executive, Eric 
Schmidt. The new Google Ocean 
“gives an opportunity to change 
everyone’s prospective.” 
Since Google Earth launched 
in 2006, millions of people have 
used it as a virtual globe to ‘travel’ 
around the planet, even climbing a 
digital version of Mount Everest. It 
is estimated 400 million people have 
accessed the current site, which 
includes, along with Mount Everest, 
three-dimensional representations 
of many large cities, including 
images from the street level and 
aerial photography covering large 
tracts of the planet’s land surface.
The new launch now extends this 
reach to the oceans. Although only 
about 10 per cent of the seabed has 
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